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Pneumatic Spring Pot And Method For Producing Same 

CROSS-REFERENCE TO RELATED APPLICATIONS 

The present application is a continuation of pending international 
patent application PCT/EP 02/07206 filed on June 29, 2002 which 
designates the United States, which was published in German, and 
which claims priority of German patent application 101 35 063.5 
filed on July 18, 2001. 

BACKGROUND OF THE INVENTION 

The invention relates to a pneumatic spring pot, comprising a pot 
wall, a bottom connected to the pot wall and a first annular 
flange opposite the bottom and connected to the pot wall. 

The invention relates, furthermore, to a method for producing a 
pneumatic spring pot of the abovementioned type. 

Such a pneumatic spring pot is part of a pneumatic spring system 
which is used in motor vehicles for the spring suspension of the 
superstructures or body. 

The pneumatic spring pot, as a structural part of a pneumatic 
spring system, has the function of providing an air volume. A 
further function of the pneumatic spring pot is, at one end, to 
ensure the tie-off of, for example, a pneumatic spring concer- 
tina or other pneumatic spring components, for which purpose 



the pot wall is connected correspondingly to an annular flange 
narrow in diameter. A bottom is connected to the pot wall at- 
that end of the latter which is opposite the annular flange, in 
order to tie the pneumatic spring pot up to the body, for exam- 
ple by means of threaded bolts. A further function of the bot- 
tom is, for example, to receive the damper bearing and, as a 
result of this, to absorb damper forces. In the installed state 
of the pneumatic spring pot, the bottom forms the upper end of 
the pneumatic spring pot and the annular flange for the fasten- 
ing of, for example, the pneumatic spring concertina forms the 
lower end of the pneumatic spring pot. 

The pneumatic spring pot known from DE 199 07 656 Al has a 
first supporting part and a second supporting part, between 
which the pneumatic spring concertina is fastened. The two 
supporting parts each have a bottom, a pot wall and an annular 
flange, these abovementioned parts as a whole being formed in 
one piece with one another from sheet metal. The production 
method for the two pots serving as supporting parts is not 
described in the document. Furthermore, the bottom is not suit- 
able, either in the first supporting part or in the second 
supporting part, for serving as receptacle for a damper bear- 
ing. 

A further pneumatic spring pot is known from the German book 
"Fahrwerktechnik: Stofl- und Schwingungsdampfer" ["Chassis Tech- 
nology: impact and Vibration Dampers"], 2 nd Edition, Vogel- 
Buchverlag, Wurzburg 1989. This pneumatic spring pot has a 
bottom, a pot wall and an annular flange for fastening a pneu- 
matic spring concertina, the bottom, pot wall and annular 
flange again being formed in one piece from sheet metal. 
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The bottom of this pneumatic spring pot has an orifice, through 
which a piston rod is led, the damper bearing or head bearing 
being arranged as a separate structural part of the bottom. 
There is therefore no integration of the head bearing housing 
or damper bearing housing into the pneumatic spring pot, this 
leading to a generally complicated overall form of construction 
of the pneumatic spring system. 

Pneumatic spring pots constructed at least from two parts are 
also known. A first part in this case consists of the bottom 
and of a portion of the pot wall, and the at least second part 
consists of the remaining portion of the pot wall and the 
abovementioned annular portion. These two parts are connected 
to one another by means of an assembly method, conventionally 
by means of welding. A pneumatic spring pot of this type is 
known, for example, from DE 100 50 028 Al. 

In the two-part design of the pneumatic spring pot, the two 
individual parts are manufactured, as a rule, as drawn parts 
which are subsequently assembled by welding. The disadvantage 
of the at least two-part design of the pneumatic spring pot is, 
however, that the number of operations required and therefore 
the outlay in terms of time and cost in the production of the 
pneumatic spring pot are increased. 

However, because of the narrowing in diameter of the annular 
flange at the concertina start, it is not possible for a gener- 
ally one-part design of the pneumatic spring pot with bottom, 
pot wall and annular flange to be implemented to the desired 
extent of the narrowing in diameter in one and the same sheet 
metal forming methods, for example in a deep-drawing method. 
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This is also, inter alia, because, normally, a further annular 
flange for the damper bearing is already integrally formed onto- 
the bottom of the pneumatic spring pot and projects away from 
the bottom in the same direction as the annular flange at the 
opposite end. 

The known multipart design of the pneumatic spring pot with the 
at least two pneumatic spring pot parts being welded together 
has the further disadvantage that the manufactured pneumatic 
spring pot subsequently also has to be sealed by being surface- 
treated, for example with a lacquer. For even when the pneu- 
matic spring pot is produced from an initial material which has 
received surface treatment, for example galvanization, this 
surface treatment is destroyed at the weld seam due to the 
welding, in order to avoid corrosion of the finished pneumatic 
spring pot, therefore, the pneumatic spring pot has to be 
sealed once again, at least in the region of the weld seam. 

in the known pneumatic spring pots constructed from two deep- 
drawn parts welded to one another, a supporting ring was addi- 
tionally also required in order to tie the pneumatic spring 
concertina to the annular flange, so that the annular flange 
does not collapse owing to the high pressure force of the pneu- 
matic spring concertina. To be precise, the pneumatic spring 
concertina is fastened to the annular flange with a high pres- 
sure force, in order to avoid an undesirable detachment from 
the pneumatic spring pot during the operation of the pneumatic 
spring system. 



It will be conceivable, in principle, to manufacture a pneu- 
matic spring pot of the type initially mentioned in one piece 
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from the solid material by lathe-turning. Since manufacture of 
the pneumatic spring pot by turning from a solid material en- 
tails a very cost-intensive high outlay in terms of material 
and time, the method of this type is not suitable for large 
series manufacture. 



SUMMARY OF THE INVENTION 



The object on which the invention is based is, therefore, to 
provide a pneumatic spring pot of the type initially mentioned 
and a method for producing it, which is suitable for large 
series manufacture, and in which, in particular, the outlay in 
terms of material and cost is kept low, while at the same time 
the pneumatic spring pot has a high degree of functionality, 
and, in addition to the function of the fastening of the pneu- 
matic concertina, the one-piece pneumatic spring pot is also to 
fulfil the function of receiving the damper bearing. 

According to the one aspect of the invention, a pneumatic 
spring pot is provided comprising a pot wall having a first 
diameter, a bottom connected to said pot wall, a first annular 
flange opposite said bottom and connected to said wall, said 
first annular flange having a second diameter smaller than said 
first diameter of said pot wall, wherein said bottom, said pot 
wall and said first annular flange are formed in one piece with 
one another from a sheet metal by sheet metal forming from a 
sheet bar, in such a way that said annular flange is formed 
from an outer edge region of said sheet bar, and a second annu- 
lar flange connected to said bottom and produced in one piece 
with said bottom. 
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Further, according to another aspect of the invention, a method 
for producing a pneumatic spring pot is provided, said pneu- 
matic spring pot having a pot wall, a bottom connected to said 
pot wall and a first annular flange opposite said bottom and 
connected to said pot wall, said pot wall having a first diame- 
ter and said first annular flange having a second diameter 
smaller than that first diameter of said pot wall, said method 
comprising the steps of forming said bottom, said pot wall and 
said first annular flange in one piece with one another from 
sheet metal by sheet metal forming from a sheet bar, wherein 
said sheet metal forming is carried out in such a way that, 
starting from said sheet bar, said first annular flange is 
formed from an outer region of said sheet bar, and wherein a 
second annular flange is integrally formed on said bottom. 

The pneumatic spring pot according to the invention and the 
method for producing it depart from the known concept of form- 
ing the pneumatic spring pot from at least two parts, for exam- 
ple two deep-drawn parts, which are subsequently then assem- 
bled, for example, by welding. Instead, the pneumatic spring 
pot according to the invention is produced overall in one 
piece, that is to say the bottom, pot wall and first annular 
flange are produced in one part or in one piece. The pneumatic 
spring pot according to the invention is formed from a sheet 
bar, that is to say a plate blank made of metal, by sheet metal 
forming, and, according to the invention, there is provision 
for the first annular flange of the finished pneumatic spring 
pot to be formed out of the outer region of the original sheet 
bar. This type of sheet metal forming of the sheet bar to form 
the pneumatic spring pot brings about a material consolidation 
in the outer edge region of the sheet bar and consequently, in 
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the finished pneumatic spring pot, in the region of the first 
annular flange that serves for the fastening of, for example,' 
the pneumatic spring concertina. This material consolidation is 
a consequence of the fact that the outer edge region of the 
sheet bar is subjected to the most forming operations up to the 
finished forming of the first annular flange, in the known 
pneumatic spring pots assembled from two deep-drawn parts, the 
procedure was reversed, that is to say a pot part having an 
annular flange was formed in such a way that the annular flange 
was formed out of the middle region of the sheet path and 
therefore, at most, insignificant material consolidation occurs 
in the region of the annular flange. 

The material consolidation in the region of the annular flange, 
brought about in the pneumatic spring pot according to the 
invention, has, then, the considerable advantage that the sup- 
porting ring, which was necessary in the pneumatic spring pots 
for fastening the pneumatic spring concertina, can now be dis- 
pensed with in the pneumatic spring pot according to the inven- 
tion, with the result that the cost outlay of the pneumatic 
spring pot is reduced even further. The pneumatic spring pot 
according to the invention has the further advantage that, 
because the pneumatic spring pot is manufactured in one piece 
by sheet metal forming from a single sheet bar, the number of 
operations is now reduced, in particular that the operation of 
assembly, for example welding or crimping, and of leak testing 
becomes superfluous. Since the welding operation is dispensed 
with, however, the pneumatic pot according to the invention 
achieves the further advantage that the pneumatic spring pot 
can be formed from a surface-treated sheet bar, and the fin- 
ished pneumatic spring pot subsequently no longer requires any 
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further surface treatment for corrosion protection, since the 
surface treatment or surface tempering is not damaged by the 
sheet metal forming, as is the case when the pneumatic spring 
pot is welded from two parts in the region of the weld seam. 
The pneumatic spring pot according to the invention and the 
method according to the invention are distinguished by a low 
outlay in terms of material, at the same time with an increased 
functionality of the pneumatic spring pot with regard to its 
stability, since the abovementioned material consolidation 
occurs without the use of additional material, and by the cor- 
respondingly reduced outlay in terms of cost and also time, so 
that the pneumatic spring pot according to the invention and 
the method according to the invention are especially suitable 
for large series manufacture. 

Since, in the pneumatic spring pot according to the invention, 
the bottom is therefore formed with a second annular flange, 
the advantage of this is that, despite the pneumatic spring pot 
being designed overall in one piece, a further function is 
integrated into this, to be precise the second annular flange 
serves, for example, for receiving the damper bearing, instead 
of the pneumatic spring pot being assembled from two parts, 
each with one function, as in the prior art, the pneumatic 
spring pot according to the invention thus consists as a whole 
of only one part with two functions integrated in it, to be 
precise on the one hand, for example, the fastening of the 
pneumatic spring concertina or the fastening of further pneu- 
matic spring components and, on the other hand, for example, 
the reception of the damper bearing or the tie-up of the pneu- 
matic spring pot to the body. The further advantage of the 
abovementioned measure is that the second annular flange can be 
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integrally formed onto the bottom in the same sheet metal form- 
ing method, for example the deep-drawing method for drawing the" 
prepot, in which the bottom and the pot wall are formed from 
the sheet bar, as a result of which, despite the integral form- 
ing of a further functional element, the number of operations 
is not increased or, at least, the outlay in terms of time for 
producing these functional elements is not appreciably in- 
creased. 

In a preferred embodiment of the pneumatic spring pot, the 
bottom and the pot wall are formed from the sheet bar by deep 
drawing . 

in the method according to the invention, correspondingly, the 
pot wall is first deep-drawn from the sheet bar, a middle re- 
gion of the sheet bar forming the bottom. 

Deep drawing as sheet metal forming has the advantage that a 
deep-drawing method is especially suitable for large series 
manufacture. The further advantage of deep drawing is that the 
effect of material consolidation in the way mentioned above is 
particularly pronounced in the case of this sheet metal forming 
method. The bottom and the pot wall can thus be drawn in a 
particularly cost-effective and tme-saving way into a prepot, 
on which the annular flange is then formed later. 

in a further preferred embodiment, the first annular flange is 
formed by welding, pressing or indrawing. 
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In the method according to the invention, correspondingly, that 
edge region of the pot wall which is opposite the bottom and 
which corresponds to the outer edge region of the original 
sheet bar is narrowed in diameter by rolling, pressing or in- 
drawing, in order to form the first annular flange. 

in particular, the forming of the first annular flange by roll- 
ing is especially preferred and advantageous, because, owing to 
the rolling, a further material consolidation occurs in the 
region of the annular flange. Particularly in conjunction with 
the abovementioned measure, according to which the bottom and 
the pot wall are first drawn from the sheet path into a prepot, 
a material consolidation in the region of the first annular 
flange up to a factor of 1.4 in relation to the material 
strength of the original sheet bar can be achieved by means of 
the subsequent rolling of the outer edge region of this prepot. 
The rolling of the first annular flange has the further advan- 
tage that, by means of the rolling, a very pronounced narrowing 
in diameter, if necessary, of the first annular flange with 
respect to the largest diameter of the pot wall can be at- 
tained, and this cannot be achieved by means of a deep-drawing 
operation or indr awing. 

In a further preferred embodiment of the pneumatic spring pot, 
the ratio of the diameter of the first annular flange and the 
largest diameter of the pot wall is smaller than about 0.8. 

In the case of such a narrowing in diameter of the annular 
flange in relation to the largest diameter of the pot wall, a 
particularly pronounced material consolidation is attained in 
the region of the first annular flange by means of an appropri- 
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ate sheet metal forming, such as, for example, rolling, with 
the result that a very high rigidity of the first annular- 
flange and consequently a very high stability of the first 
annular flange are achieved, so that the pneumatic spring con- 
certina can be fastened to the first annular flange with high 
pressure force. 

In a further preferred embodiment of the pneumatic spring pot, 
the sheet bar is surface-treated, for example galvanized. 

As already mentioned above, the design according to the inven- 
tion of the pneumatic spring pot and the method according to 
the invention for producing it affords the possibility of al- 
ready using a surface-treated material, for example galvanized 
sheet metal, as initial material, since the manufacture of the 
pneumatic spring pot does not require any operations, such as 
welding or the like, which may damage the surface treatment, 
for example the galvanization, in the region of the weld seam. 
Since, then, the pneumatic spring pot is formed from a surface- 
treated, for example galvanized sheet bar, this affords the 
advantage that the finished pneumatic spring pot does not have 
to be subjected to any further treatment after the end of sheet 
metal forming, in particular does not have to be sealed or 
lacquered. The outlay in terms of cost and the outlay in terms 
of time in the manufacture of the pneumatic spring pot are thus 
reduced even further. 

in a further preferred embodiment of the method, correspond- 
ingly, starting from an orifice in the middle region of the 
sheet bar, the second annular flange (damper bearing recepta- 
cle) is integrally formed on the bottom, together with the 



12 



forming of the pot wall, by means of the same sheet metal form- 
ing method. 

Further advantages may be gathered from the following descrip- 
tion and the accompanying drawing. 

It goes without say that the features mentioned above and those 
yet to be explained below can be used not only in the combina- 
tion specified in each case, but also in other combinations or 
alone, without departing from the scope of the present inven- 
tion. 



BRIEF D ESCRIPTION OF THE DRAWINGS 

An outlined example of the invention is illustrated in the 
drawing and is described in more detail hereafter with refer- 
ence to the latter. In the drawing: 

fig. 1 shows a side view of a pneumatic spring pot; 

fig. 2 shows, in cross section, a sheet bar from which the 
pneumatic spring pot in fig. l is formed; 

fig. 3 shows a prepot which has been formed from the sheet bar 
in fig. 2 as a precursor of the finished pneumatic 
spring pot in fig. 1; and 

fig. 4 shows the pneumatic spring pot in fig. 1 after further 
forming of the prepot in fig. 3 to the finished pneu- 
matic spring pot. 
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DETAILLED DESCRI PTION OF A PREFERRED EMBODIMENT 

Fig. 1 and 4 illustrate a pneumatic spring pot given the gen- 
eral reference symbol 10. The pneumatic spring pot 10 is used 
in a pneumatic spring system, for example, for motor vehicle 
spring suspension. The pneumatic spring pot 10 is designed, 
overall, rotationally symmetrical with respect to its longitu- 
dinal center axis 11. The pneumatic spring pot 10 may, however, 
also have a design which is not rotationally symmetrical. 

The pneumatic spring pot 10 has a pot wall 12. The pot wall 12 
is connected to a bottom 14 and, furthermore, is connected, 
opposite the bottom 14, to a first annular flange 16 which 
serves for the fastening of, for example, a pneumatic spring 
concertina, not illustrated in the drawing, in an embodiment 
which is not rotationally symmetrical, the annular flange 16 
may also be arranged eccentrically to the pot wall 12. 

In the exemplary embodiment shown, the bottom 14 has an orifice 
18 receiving a damper bearing or head bearing, not illustrated, 
the orifice 18 being formed on a second annular flange 20 con- 
nected to the bottom 14. The second annular flange 20 in this 
case points in the same direction as the first annular flange 
16 or projects from the bottom 14 in the direction of the first 
annular flange 16. The second annular flange 20 may, however, 
also project from the bottom 14 in the opposite direction, that 
is to say outward with respect to the pneumatic spring pot 10. 
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The annular flange 16, which serves for the tie-up of, for 
example, a pneumatic spring concertina, has a smaller diameter 
than the largest diameter of the pot wall 12, as may be gath- 
ered from fig. 1 and 4. The ratio of the diameter of the annu- 
lar flange 16 and the largest diameter of the pot wall 12 is in 
this case smaller than about 0.8. 

In the case of the pneumatic spring pot 10, the bottom 14, pot 
wall 12 and annular flange 16 are formed in one piece with one 
another by sheet metal forming from a sheet bar 22 which is 
illustrated in fig. 2. The sheet bar 22 in fig. 2 is illus- 
trated as not being true to scale in relation to the pneumatic 
spring pot 10. 

The sheet metal forming was carried out in such a way that the 
annular flange 16 is formed from the outer edge region 24 of 
the sheet bar 22. The bottom 14 of the pneumatic spring pot 10 
is formed correspondingly from the sheet bar 22 by means of a 
middle region 26. 



The further annular flange 20, too, is connected in one piece 
to the bottom 14. 



While the bottom 14 and the top wall 12 and also the further 
annular flange 20 are formed from the sheet bar 22 by deep 
drawing, the annular flange 16 is formed by rolling, as is 
described in more detail later. 

The sheet bar 22 from which the pneumatic spring pot 10 is 
formed has been surface-treated before forming and is, for 
example, a galvanized steel sheet. 
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A method for producing the pneumatic spring pot 10, then, is 
described below with reference to fig. 2 to 4 . 

The sheet bar 22 in fig. 2 is a circular plate blank consisting 
of galvanized sheet steel. 

According to fig. 3, a prepot 28 is first drawn out of the 
sheet bar 22, the prepot 28 already having the finished bottom 
14 with the further annular flange 20 and with the orifice 18. 
Furthermore, the prepot 28 already has the pot wall 12. The 
outer edge region 24 of the sheet bar 22 is located, in the 
case of the prepot 28, at the free open edge of the latter, 
said edge being located opposite the bottom 14. 

After the deep drawing of the prepot 28, the outer edge region 
24 is rolled by means of rolling tools, not illustrated, in 
order to form the annular flange 16 integrally onto the pot 
wall 12, as illustrated in fig. 4 in the case of the finished 
pneumatic spring pot 10. in the exemplary embodiment shown, the 
rolling of the outer edge region 24 for forming the annular 
flange 16 is carried out in two steps, in order to achieve the 
desired pronounced narrowing in diameter of the outer flange 16 
with respect to the largest diameter of the pot wall 12. 

The deep drawing of the prepot 28 gives rise, in the outer edge 
region 24, to a material consolidation which is further rein- 
forced by the rolling of the outer edge region 24 for forming 
the annular flange 16, in particular by the two-step rolling of 
the outer edge region 24 in the case of the pronounced narrow- 
ing in diameter, illustrated here, for the annular flange 16 
with respect to the largest diameter of the pot wall 12. 
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In the exemplary embodiment shown, the ratio of the diameter of 
the flange 16 and the largest diameter of the pot wall 12 is 
about 0.6. 

During the rolling of the annular flange 16, grooves 30 can be 
integrally formed on the outside in the latter, as illustrated 
in fig. 1, said grooves serving for an improved hold of the 
pneumatic spring concertina to be tied to the annular flange 
16. 

Moreover, it is possible for the further annular flange 20 with 
the orifice 18 to be formed further, for example for the ori- 
fice 18 to be widened and for the annular flange 20 likewise to 
be widened radially outward. 



What is claimed is: 



